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ABSTRACT OF THE DISCLOSURE 

A display system that generates characters from dig¬ 
itally stored signals and displays the characters through 
use of a raster scanning pattern includes means for con¬ 
tinuously moving the characters off the display device in 
one direction while continuously moving new characters 
onto the opposite side of the display device so that a con¬ 
tinuously moving message is displayed. 


Background of the invention 

Display systems that convert binary input signals, cor¬ 
responding to informational data, into video signals for 
displaying the data in readable form on a conventional 
television picture tube have been described in the art here¬ 
tofore. Such display systems are extremely useful because 
the informational data can either be broadcast to be dis¬ 
played on standard television receivers or be transmitted 
over a closed circuit to be displayed on standard tele¬ 
vision monitors. In either case, the use of a standard tele¬ 
vision picture tube as the display device renders the dis¬ 
play system less costly than it would otherwise be. 

The standard scanning Taster of the television picture 
tube is utilized in such systems to produce the displayed 
characters. The characters may, for example, comprise 
alphanumeric symbols and/or other marks. Portions of 
each scanline in a group of scanlines in the raster are se¬ 
lectively blanked and unblanked so that the scanning 
beam produces a slice of each character in a row of char¬ 
acters as the scanning beam moves across the display 
device. Thus, the characters are formed by providing 
character slices at the proper times so as to build up a 
complete row of characters at the end of a specific num¬ 
ber of scanlines. 

To generate the correct video signals each binary input 
signal is shifted in sequence to a prescribed position dur¬ 
ing each scanline. In the prescribed position, each binary 
input signal is sequentially decoded to provide an identify 
signal for each character to be displayed. Each identify 
signal is coupled to activate a different group of logic 
gates. The activation of the logic gates causes the picture 
tube to be blanked and unblanked at the proper time to 
display slices of the corresponding character. The se¬ 
quencing of the binary input signals causes the correct 
video signals to be applied to the display device at the 
proper time in the scanlines. 

Heretofore such display systems displayed the same 
group of : characters continuously for a period of time, 
erased the displayed characters, and then displayed the 
next group of characters, etc. Thus, an entire message was 
displayed in jumps rather than continuously. It is fre¬ 
quently more desirable to provide a display system capa¬ 
ble of displaying information in a continuously moving 
stream of characters rather than by jumps from and to 
discrete groups of characters. 

Accordingly, it is an object of this invention to provide 
a new and improved display system. 

It is another object of this invention to provide a 
display system that provides a continuous movement of 
characters onto and off of a display device. 
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It is a further object of this invention to provide a 
display system that displays characters that move in a 
stream in one or another direction on said display device. 

A display system embodying the invention displays a 
plurality of characters on a display device. The display 
system causes the characters to move in a continuous 
stream in one direction on the display device, with new 
characters replacing old characters that move off the dis¬ 
play device until a complete message has been displayed 
thereon. 

In one embodiment of the invention, the display system 
includes a dot signal generator for generating a plurality 
of dot signals in repetitive sequences to correspond to ele¬ 
mental spaces or dots on the display device. The sequences 
of dot signals divide the display device in a first direction 
into a plurality of character spaces. A line signal gener¬ 
ator is incorporated in the display device to generate a 
plurality of line signals in repetitive sequences to divide 
the display device in a second direction into a pluraltiy of 
rows. The combination of one sequence of dot signals 
and one sequence of line signals effectively defines a 
character space area. A character generator combines a 
plurality of dot and line signals to produce character pat¬ 
terns for displaying in the character space areas. Means 
are provided for periodically shifting each of the charac¬ 
ter space areas an incremental distance in one of said di¬ 
rections to move the characters displayed in the charac¬ 
ter space areas in the said one direction. 

In the drawings: 

FIGURE 1 is a graphical illustration of the formation 
of individual character patterns; 

FIGURE 2 is a graphical illustration of the manner in 
which the character patterns are displayed on the display 
device; 

FIGURE 3 is an overall schematic block diagram of a 
display system embodying the invention; and 

FIGURE 4 is a graphical illustration of the manner in 
which character patterns are moved in one direction on 
the display device. 

Character display 

FIGURES 1 and 2 show the manner in which character 
patterns are formed and displayed on a display device 
having a television raster type scanning pattern. As shown 
in FIGURE 1, each character pattern is composed of a 
plurality of dots that are produced by the blanking and 
unblanking of a scanning beam in a display device. In 
such a device the dots are, of course, white with the back¬ 
ground dark, whereas the dots are shown black on a white 
background in FIGURE 1, for illustrative purposes. The 
dot spaces in FIGURE 1 are labeled XP1 through XP5 
and for convenience this notation is also utilized in the 
specification to denote the signals that cause dots to be 
formed in these spaces. It is to be noted that a character, 
such as A, is five dot spaces wide and is separated by a 
margin of three dot spaces from the next character. At 
the beginning of the next character, the dot sequence be¬ 
gins again at XP1 and repeats itself. Thus, in each scan¬ 
line of the raster the dot signals occur in repetitive se¬ 
quences. The dot spaces labeled XP Id through XP4d are 
created by delaying the XP1 through XP4 dot signals so 
as to cause bridging between the dot spaces XP1 through 
XP5. Such bridging eliminates any voids in the character 
patterns caused by the failure of the dots XP1-XP5 to 
overlap. 

Scanlines in FIGURE 1 are labeled YPO through YP6. 
When the scanlines are interlaced, as in a conventional 
television raster, the odd scanlines are labeled YPQ« 
through YP6u whereas the even scanlines are labeled 
YP06 through YP6Z>. Line signals that correspond in 
time to the duration of the active trace scan of a scan- 
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line are also referenced YPO through YP6 and either a 
or b throughout the specification for convenience. A pre¬ 
determined number of scanlines YPO through YP6 form 
a character row. The sequence YPO through YP6 may be 
repeated for a blank space row and then again for the ^ 
next row of characters. A sequence of scanlines YP0-YP6 
in combination with a sequence of dot spaces XP1-XPS 
form a character space area. 

A character pattern or outline trace is formed in a 
character space area on a display device by blanking and 
unblanking the scanning beam as the beam traverses the 
display device. Thus, to form the character A, the scan¬ 
ning beam is blanked in scanline YPO (interlaced scan¬ 
lines YPOfl and YPO//) during the dot spaces XP1, XP2, 
XP4 and XP5 and unblanked during the dot space XP3. 

In the remaining scanlines YP1 through YP6 similar 
blanking and unblanking occurs until the entire character 
pattern is formed as shown in FIGURE 1 after a pre¬ 
determined number of scanlines. The retentivity of vision 
of the eye is relied upon to build up the impression of a 2 o 
complete character from the separate character slices that 
are produced each scanline similar to the manner in which 
a picture is built up in television. 

FIGURE 2 illustrates how the character patterns ap¬ 
pear on the display device in message form. There may, 2 s 
for example, be a top margin between the upper limit of 
the display device and the first row of characters as well 
as a blank row between each row of characters. One row 
of characters may, for example, comprise 32 characters 
and during each scanline of the row, a slice of each of the 30 
32 characters is displayed. 

Detailed description of a display system 

Referring now to FIGURE 3, a display system 10 em¬ 
bodying the invention displays character patterns on a 
display device 12 that may, for example, comprise a con¬ 
ventional picture tube incorporated in a television monitor 
or display set 14. Although the invention will be described 
as embodied in a display system as shown in FIGURE 3, 
it is to be noted that the invention is not limited to such 4() 
display systems. Information to be displayed on the dis¬ 
play device 12 is received by an input device or circuit 16 
in binary form. The binary input data may, for example, 
be derived from a punched paper tape and in such case 
the input device 16 comprises a tape reader. Alternatively, 
the input device 16 may be any one of a plurality of other 45 
devices such as a computer, and in such a case, the binary 
data is stored in the memory thereof. 

Display channel 

Each binary input character is applied from the input 50 
device 16 to a display channel 18. There may, for exam¬ 
ple, be a plurality of channels in the display system 10 al¬ 
though only one channel is shown in FIGURE 3. When 
there are a plurality of channels each incorporates the 
same equipment as that shown in channel 18. The binary 55 
data from the device 16 is read into a buffer register 20 in 
the display channel 18. The buffer register 20 comprises a 
multi-level shift register having a plurality of serially 
coupled flip-flop stages for storing the binary coded sig¬ 
nals in parallel form. Each character to be displayed on 60 
the display device 12 may, for example, comprise a six- 
bit binary code. Such a code is sufficient to display all 
the alphanumeric symbols as well as punctuation and 
other marks. With a six-bit code, the buffer register 20 
comprises six parallel levels of stages. The number of Go 
characters to be displayed on the display device 12 de¬ 
termines the number of signal stages in the buffer register 
20. It is assumed that 32 characters are to be displayed 
across one character row of the display device 12 and 
therefore 32 six-level stages are provided in the buffer 70 
register 20. When more than one row of characters is to 
be displayed on the display device more stages are re¬ 
quired. The last multi-level stage of the register 20 is 
coupled back to the first stage thereof through a plurality 
of AND gates 21. There is one AND gate 21 for each of 75 
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the six levels of the buffer register 20. Each separate bi¬ 
nary code is shifted to be positioned in the output stage 
of the register 20 once every 32 shift pulses and then is 
coupled back to the first stage through the AND gate 21 
when these gates are enabled. The shift pulses shift simul¬ 
taneously the 32 binary codes in the register 20 one stage 
in synchronism with the scanning beam 13 in the display 
device 12. 

The binary code stored in the last stage of the buffer 
register 20 is applied to a character decoder 22 through 
AND gates 23. There is one AND gate 23 for each of 
the six levels of the buffer register 20. The character de¬ 
coder 22 comprises, for example, a diode matrix which 
converts each six-bit binary code in the buffer register 
20 into a different signal corresponding to an alpha¬ 
numeric symbol or other mark. The decoded signals from 
the character decoder 22, corresponding to the different 
characters, are each applied separately to one of a plural¬ 
ity of character select gates 24. There is one character 
select gate 24 for each of the characters to be displayed 
and each gate comprises a logic AND gate. The other 
input to each of the character select gates 24 comprises 
a corresponding character pattern signal generated by a 
character generator 30. A character generator 30 that may 
be utilized in the display system 10 is described in detail 
in a copending patent application for R. J. Clark, entitled 
“Display Systems,” filed concurrently herewith, and as¬ 
signed to the same assignee as the present invention. The 
character pattern signals selected by the character select 
gates 24 are amplified and processed in a video processing 
circuit 32 in the display set 14 and applied to the cathode 
34 of the display device 12. 

A synchronizing (sync) generator 36 provides the ver¬ 
tical and horizontal synchronizing pulses as well as the 
blanking pulses for the display system 10. The sync 
generator 36 supplies horizontal synch pulses at the rate 
of 15,750 per second or one at the beginning of every 
scanline in an interlaced raster of 525 scanlines. The 
generator 36 also supplies vertical sync pulses at the 
rate of 60 per second or one at the beginning of every 
field of 26214 scanlines. The sync pulses in the video 
signal are extracted therefrom by a sync separator 38 
that supplies horizontal sync pulses to a horizontal de¬ 
flection circuit 40 and vertical sync pulses to a vertical de¬ 
flection circuit 42. The scanning beam 13 is deflected by 
the electrostatic deflection plates to produce the scanning 
raster. The sync generator 36, the sync separator 38, and 
the other circuits in the display set 14 may be conven¬ 
tional television circuits. The sync generator 36 may also 
be coupled to display sets in other channels in the display 
system 10 to insure that all the channels are synchronized. 
It is to be noted that the buffer registers in other channels 
as well as the buffer register 20 itself may contain a dif¬ 
ferent number of stages than the 32 described for the 
register 20 if more than one row of characters is to be 
displayed on these display sets. Depending on the font 
utilized in the system 10, up to 64 characters can be dis¬ 
played in one character row and there may be 32 rows 
of characters displayed. 

Control circuits 

The character patterns to be displayed on the display 
device 12 are generated in synchronism with the scanning 
raster of the device 12 by utilizing a control circuit 50. 
The control circuit 50 includes a pulse generator or dot 
clock 52 which is synchronized to the display device 12 
by horizontal sync pulses applied from the sync generator 
36. The dot clock 52 produces a plurality of pulses for 
each scanline and divides each scanline into a plurality 
of elemental spaces or dots. To produce 32 character 
spaces during a typical scanline duration of 50 micro¬ 
seconds requires the dot clock 52 to exhibit a pulse repeti¬ 
tion rate of 5.12 pulses per microsecond or a frequency 
of 5.12 megacycles. The dot pulses generated in the clock 
52 are applied to one input of an AND gate 54. The other 
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input to the AND gate 54 is an inhibit input that inhibits 
the AND gate 54 at the end of a row of characters. The 
AND gate 54, when enabled, applies the dot pulses to 
the advance terminal A of a dot counter 56 that functions 
as a dot signal generator. The dot counter 56 counts g 
each dot pulse and produces, in repetitive sequences, XP1 
through XP5 dot signals corresponding to the first five 
counts in a sequence of eight counts. The direct dot sig¬ 
nals XP1 through XP4 are applied to delay circuits 58, 

60, 62 and 64, respectively, to produce the delayed dot 
signals XPld through XP4d. At a count of eight, the dot 
counter 56 produces an output pulse that is coupled to the 
advance terminal A of a character space counter 66 . The 
output pulse is also applied as a shift pulse to the buffer 
register 20 when gated through an AND gate 59. The 15 
character space counter 66 produces an output at the end 
of a predetermined number of characters in a scanline. 

In the assumed embodiment, the counter 66 produces an 
output after 32 character spaces are counted. The char¬ 
acter space counter 66 may, for example, comprise a five- 20 
stage binary counter whereas the dot counter 56 may 
comprise an eight-stage ring counter. Both counters are 
cleared by a clear pulse derived from the input device 16 
at the start of a message to prepare them for the message. 
When the character space counter 66 counts 32 character 25 
spaces, the output signal therefrom is coupled to the set 
terminal S of a flip-flop 68. The flip-flop 68, when set, 
produces a signal, for example from the “1” output ter¬ 
minal thereof, that is applied to block or inhibit the AND 
gate 54. The inhibiting of the AND gate 54 prevents the 30 
further counting of dot pulses by the dot counter 56. 

The flip-flop 68 is reset by a horizontal sync pulse gener¬ 
ated in the sync generator 36 at the beginning of each 
scanline. 

The control circuit 50 also produces line signals, one 35 
for each scanline with each also having a duration equal 
to one scanline. The control circuit 50 includes a line 
counter 70 that counts horizontal sync pulses that occur 
at the beginning of each scanline. The horizontal sync 
pulses are applied to one input of an AND gate 72 and 40 
the other input to the gate 72 is a signal to inhibit or 
block the generation of line signals at the end of the 
required number of character rows. The line counter 70 
generates the line signal YP0 through YP 6 . For systems 
utilizing interlaced scanning techniques, odd and even 45 
line signals are produced in the odd and even line gates 
74 and 76. The odd line gates 74 may, for example, com¬ 
prise a plurality of AND gates, one for each of the line 
signals YP0 through YP 6 generated in the line counter 
70. A separate one of the line signals YP0 through YP 6 50 
is applied as one input to each of the gates 74 whereas 
the other input to each gate is an output signal from 
the “1” output terminal of a triggerable flip-flop 78. The 
vertical sync pulse occurring at the beginning of each 
field is applied to the flip-flop 78 to alternately set and 55 
reset the flip-flop 78 at the beginning of each sranning 
field. The “0” output terminal of the flip-flop 78 is coupled 
to one input terminal of the even line gates 76 with the 
other input to each of the gates comprising a separate 
one of the line signals YP0 through YP 6 . When set. the 60 
flip-flop 78 produces odd line signals YPOa through YP 6 a 
and when reset produces interlaced even line signals 
YP06 through YP 66 . 

At the end of a predetermined sequence of line sig¬ 
nals, the line counter 70 generates an output signal that 65 
is applied to the advance terminal A of a character row 
counter 80. For the assumed embodiment, the line counter 
70 counts seven scanlines or seven horizontal sync pulses 
before applying an output signal to the character row 
counter 80. The character row counter 80 counts the 70 
number of rows of characters that are to be displayed 
on the display device. In the assumed embodiment, the 
count of one terminal is coupled as the second input to 
each of the AND gates 23 and 59 to activate these 
gates only at the first character row after the top margin. 75 
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When the desired number of character rows to be dis¬ 
played has been counted, the character row counter 80 
produces an output signal that is applied to the set termi¬ 
nal S of a flip-flop 82. The flip-flop 82, when set, produces 
an output signal from the “1” output terminal thereof 
that is applied to inhibit the AND gate 72 at the end of 
the desired character row count. The flip-flop 82 is reset 
at the end of every scanning field by a vertical sync pulse 
from the sync generator 36. 

The various dot signals both direct and delayed as well 
as the various line signals both even, odd and combined 
are applied to the character generator 30. The character 
generator 30 produces concurrently all of the character 
patterns that are to be displayed. 

Character space control circuit 

A character space control circuit 90 is included in the 
display system 10 to shift periodically the character 
spaces an incremental distance in one direction so as to 
move the characters displayed on the display device in 
the said one direction. In the display system 10, it is 
assumed that the one row of displayed characters is to be 
moved in a horizontal direction across the display de¬ 
vice from right to left. New characters are added on the 
right to replace characters moving off the display device 
on the left. A control oscillator 92 is included in the char¬ 
acter space control circuit 90 to generate a stream of 
pulses that shift the character space areas in elemental or 
dot space for each pulse. The control oscillator 92 is a 
variable oscillator and may, for example, generate pulses 
ranging from 1 pulse per second up to 1,20 pulses per 
second. The greater the pulse repetition rate the faster 
the characters move across the display device 12. The 
control oscillator 92 is coupled to the advance terminal 
A of a counter 94. The counter 94 functions as a start 
position circuit for the dot counter 56 and is cou¬ 
pled through the AND gates 96 to the dot counter 56. 
The counter 94 may, for example, be an 8 stage ring 
counter and is coupled to apply the one through eight 
counts through eight AND gates 96, respectively, to the 
eight stages of the dot counter 56 that produces the XP1 
through XP5 dot signals and XP6 through XP8 dot space 
signals, respectively. At the end of eight counts, the 
counter 94 returns to a count of zero and such a count 
produces an output pulse that is applied to the input 
device 16 to cause another character in a message to be 
prepared for shifting into the buffer register 20. The out¬ 
put pulse from the counter 94 is also applied to activate 
a control pulse generator 98. The pulse generator 98 
generates a pulse that is applied to shift the buffer regis¬ 
ter 20 and read into the input stage thereof the next char¬ 
acter code from the input device 16. The pulse output 
from the generator 98 is also coupled to the inhibit 
terminal of the AND gate 21 to block the recirculation 
of the character code in the output stage of the buffer reg¬ 
ister 20 back to the input stage thereof. Such a character 
has therefore been effectively moved off the display de¬ 
vice 12 and is no longer displayed. 

Operation 

In describing the operation of the display system 10, it 
is assumed that the channel 18 displays a single row of 
32 characters in the second row of the display device 12. 
It is also assumed that a message beginning with the char¬ 
acter A is to be displayed by the system 10. Initially, the 
registers and counters in the display system 10 are cleared 
by a clear pulse applied to clear each stage in each 
counter and register. The binary informational data from 
the input device 16 is then read into the buffer register 
20 to fill this register with a portion of the message to be 
displayed. 

The characters displayed on the display device 12 
are formed by combining dot and line signals. The dot 
and line signals are generated in synchronism with the 
scanlines produced in the display set 14. The vertical sync 
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pulse generated at the beginning of a field of scanlines 
resets the flip-flop 82 (FIGURE 3) which removes the 
disabling signal from the AND gate 72 . The vertical sync 
pulse also triggers the flip-flop 78 to produce a signal 
from the “1” output terminal thereof. The odd line gates 
74 are therefore enabled. The horizontal sync pulse at the 
beginning of a scanline at the beginning of the field re¬ 
sets the flip-flop 68 which removes the disabling signal 
applied to the AND gate 54. 

During the scanning of the top margin of the display 
device 12, no character patterns are displayed. The AND 
gates 23 are disabled because the character row counter 
8 ® is at a count of zero. Consequently, the binary code 
for the character A, which is positioned in the last stage 
of the buffer register 20 , is blocked from the decoder 22 
and the remaining circuits in the channel 18. After the 
first seven horizontal sync pulses have been counted in 
the line counter 70, an output pulse is produced that ad¬ 
vances the character row counter 80 to a count of one 
and enables the AND gates 23. The binary code for the 
character A is applied through the AND gates 23 and 
decoded in the decoder 22 to produce a single output sig¬ 
nal denoting the identity of the character. The character 
identify signal activates the character select gate 24 cor¬ 
responding to the character A. The corresponding char¬ 
acter select gate 24 is therefore prepared to pass the 
video signal from the character generator 30 that dis¬ 
plays a slice of the character A. 

The next horizontal sync signal is counted in the line 
counter 70 and the counter 70 generates the line signal 
YP0 whereas the odd line gates 74 generate the odd line 
signal YPOa. The dot pulses from the dot clock 52 are 
counted in the dot counter 56 to produce the various dot 
signals. As shown in FIGURE 1, no output is produced 
at the character generator 30 until the dot signal XP3. 
This pulse is coupled to unblank the cathode 34 of the 
display device 12 to produce the signal XP3 in scanline 
YPOa on the display device 12. The odd scanline YPOa 
does not produce any more dot signals for the character 
A. At a count of eight dot signals, the dot counter 56 
generates an output pulse that advances the character 
space counter 66 to a count of one. The output pulse also 
shifts the buffer register 20. The binary code for the char¬ 
acter A is therefore shifted from the output stage of the 
register 20 through the AND gates 21 back to the first 
stage of the register 20. The binary code for the charac¬ 
ter F is shifted into the output stage of the buffer register 
20 and is decoded to enable the gate in the character se¬ 
lect gates 24 corresponding thereto. Therefore, the top 
slice of the character F is displayed on the display device 
12 during the next character space. Similarly, the top slices 
in the remaining characters in the messages are displayed 
during the rest of the scanline YPOa. 

At the beginning of the next scanline, the horizontal 
sync pulse advances the line counter 70 to a count of 
two and generates a YP1 line signal. The odd line gates 
74 generate a YPla signal. During this scanline the de¬ 
layed dot signals XP2d and XP3d are displayed on the 
device 12 as shown in FIGURE 1. Each succeeding odd 
scanline produces a slice of each of the characters in the 
message to be displayed. 

At the end of seven odd scanlines, the line counter pro¬ 
duces an output signal that cycles the character row 
counter 80 back to a count of zero since only one char¬ 
acter row is to be displayed and this row is the top row 
of characters. The AND gates 23 are therefore disabled 
by the removal of the count of one signal and the gate 
23 remains disabled while the scanning beam 13 sweeps 
down the entire display device. The character row 
counter 80 also sets the flip-flop 82 and disables the AND 
gate 72. No character patterns are produced as the scan¬ 
ning beam 13 completes the odd line field. 

At the beginning of the even line field, the vertical 
sync pulse at the beginning of this field resets the flip- 
flops 78 and 82 and enables the even line gates 76 and 
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the AND gate 72. The odd line gates 74 are disabled. 
No character patterns are produced during the upper 
margin because the AND gates 23 remain disabled. When 
the first seven scanlines produce an output from the line 
_ counter 70, the character row counter 80 is shfted to a 
count of one and enables the AND gates 23. 

The line counter 70 on the next scanline generates a 
YP0 line signal and the gates 76 generate an even line 
signal YP06. It is to be noted that YP06 is interlaced 
10 between YPOa and YPla. The even scanlines generate 
the remaining slices of the characters which are inserted 
between the slices produced in the odd scanlines. Thus, 
an entire row of characters are displayed and the reten- 
tivity of vision of humans as well as the television scan- 
15 ning rate causes them to appear as if they were generated 
at one single time. 

Depending on the setting of the variable control oscil¬ 
lator 92, the character space areas and hence the char¬ 
acters are moved across the display device 12 at different 
20 speeds. The movement of the character A as it goes off 
the display device 12 is shown in sequence in FIGURE 
4. It is assumed in this description, that the control os¬ 
cillator 92 is set to produce 30 pulses per second. FIG¬ 
URE 4a shows the character A before it starts to move 
25 off the display device and the character is therefore at 
the extreme left side of the display. A complete televi¬ 
sion raster frame of both odd and even interlaced fields 
is formed every one-thirtieth of a second. Therefore, at 
each frame the control oscillator 92 produces an output 
30 pulse that is counted by the dot start position counter 94. 
The counter 94 counts the first pulse and at the begin¬ 
ning of the next frame the count is applied to set the dot 
counter 56 to a count of one. This destroys the previous 
synchronism between the dot counter 56 and buffer regis- 
35 ter 20 because the character A no longer has five dot 
spaces to the end thereof but rather has only four dot 
spaces. The extreme left side of the character A is wiped 
out as shown in FIGURE 4b. Such a distorted character 
appears as if it were moving off the display device 12 . 
40 The next pulse from the control oscillator 92 causes 
the next frame to produce a portion of the character A as 
shov/n in FIGURE 4c. The fourth pulse from the control 
oscillator 92 not only causes the next frame (FIGURE 
4e) to produce a smaller portion of the character A but 
45 also causes a portion of the character F to appear on 
an area of the display device 12 that previously displayed 
only one character or a portion thereof. The eighth pulse 
of the oscillator 92 resets the eight stage dot position start 
counter 94 to zero. The counter 94 produces an output 
50 signal that is coupled to the input device 16 to prepare 
the next character in the message for reading into the 
buffer register 20. The resetting of the counter 94 also ac¬ 
tivates a control pulse generator 98 that shifts the next 
character in the message into the buffer register 20. The 
55 control pulse from the generator 98 also disables the 
AND gate 23 to prevent the binary code for the char¬ 
acter A from being fed back to the first stage of the reg¬ 
ister 20 . 

Thus, the display system 10 moves each character in 
00 succession off the display device 12 by periodically and 
sequentially shifting the position of the start of the first 
character in the row of characters. A new character is 
moved onto the display device 12 when an odd character 
is moved off the device 12. Such movement gives the 
appearance to a viewer of a moving stream of charac¬ 
ters across the display device 12 . 

It is, of course, apparent that the display system 10 
may instead move the message up the screen rather than 
across it. In such case, each row of the display device 
1 12 is periodically and incrementally shifted by the con¬ 

trol oscillator 92 by altering the line counter 70 rather 
than the dot counter 56. 

Thus, a display system embodying the invention moves 
75 characters in a continuous flow in one direction on a dis- 
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play device to provide an easily readable and moving mes¬ 
sage to a viewer. 

What is claimed is: 

1. A display system for displaying characters on a dis¬ 
play device that exhibits a television raster scanline pat- 5 
tern, 

comprising in combination, 

means for generating a plurality of dot signals in re¬ 
petitive sequences during said scanlines to correspond 
to elemental dots on said display device to divide 10 
said device in a first direction into a plurality of char¬ 
acter spaces, 

means for generating a plurality of line signals in re¬ 
petitive sequences in synchonism with said scanlines 
to divide said device in a second direction into a 15 
plurality of rows, 

the combination of a plurality of sequences of said dot 
signals and a plurality of sequences of said line 
signals forming a plurality of character space areas 
on said display device for displaying characters on 20 
said device, and 

means for periodically shifting each of said character 
space areas an incremental distance in one of said 
directions to move the characters displayed in said 
character space areas in said one direction. 

2. A display system in accordance with claim 1 that 
further comprises, 

means for adding a character to a character space area 
when another character is moved in said one direc¬ 
tion off said display device. 

3. A display system for displaying characters on a 
display device that exhibits a television raster scanline 
pattern, 

comprising in combination, 

a dot signal generator for generating during said scan- 
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lines a plurality of dot signals to correspond to ele¬ 
mental dots on said display device, 
a dot signal counter for counting said dot signals in 
repetitive sequences to divide said scanlines into a 
plurality of character spaces, 
means for generating a plurality of line signals in re¬ 
petitive sequences to divide said device into a plu¬ 
rality of rows, 

the combination of a sequence of said dot signals and 
a sequence of said line signals dividing said display 
device into a plurality of character space areas for 
displaying characters on said device, 
means for generating a plurality of control signal pulses, 
a dot start position counter coupled to count each of 
said control signal pulses, and 
means for periodically applying the count in said dot 
start position counter to said dot signal counter to 
start said character spaces in a different position on 
said display device to periodically shift each character 
space an elemental space and thereby move said dis¬ 
played characters across said display device. 
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